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100 mL of TBE buffer. The agarose was melted by boiling, and the gel was poured while warm and left to cool. Electrophoresis was carried out at ca. 5 V/cm (40 mA, 90 V) to separate covalently closed circular (Form I) , open circular (Form II), and linear (Form III) forms of the plasmid DNA. A loading dye solution composed of sucrose (40%), xylene-cyanol (0.25%), and bromophenol (0.25%) in TBE was added to the samples to help them sink in the wells of the gel. Visualization of the DNA after electrophoresis was achieved by staining the gel for 90 mins with an aqueous solution of SYBR Green. The dye within the gel was illuminated with a transilluminator (Bioblock 254 UV illuminator) and the gel photographed to provide a record of the distances migrated by the various DNA fragments. The ratio of the different forms was estimated using ImageJ Gel analysis software.
Cell Culture
HeLa cells were cultured in DMEM medium with phenol red indicator supplemented with 10% (v/v) Foetal Calf serum (FCS), Penicillin and Streptomycin (200 µg/ml), at 37 °C in 75 cm² tissue culture flasks and incubated at 37 °C in a humidified atmosphere of 95% oxygen and 5% carbon dioxide. RAW 264.7 cells were cultured as for HeLa but using RPMI media supplemented 10% (v/v) Foetal Calf serum (FCS), Penicillin and Streptomycin (200 µg/ml).
Alamar Blue Viability assay
Alamar Blue (AB) is a safe, non-toxic aqueous dye that is used to asses cell viability and cell proliferation. 0.5 x 10 5 cells were seeded in 200 µL/well of a 96-well plate and treated with the relevant compound for the required time and incubated at 37 °C. The cells were exposed to a xenon lamp for 1 h at a dose of 4 J/m² and re-incubated. Cells were treated with 10 µL of AB pre-warmed to 37 °C, covered in tin foil and reincubated at 37 °C. Once the control untreated cells turned light purple (3-6 h depending on cell type) each plate was read on a fluorescent plate reader with emission 590 nm, excitation 544 nm. The background fluorescence of the media without cells but with Alamar blue was taken away from each group and the control cells represented 100% viability.
Confocal Microscopy (Live cell Imaging) 1.7 x 10 5 cells/well were plated in glass bottom wells (10 mm), incubated overnight at 37 °C in a humidified atmosphere of 95% oxygen and 5% carbon dioxide. The wells were treated with the relevant compound for the required time. The cells were then washed with PBS and fresh media, DAPI was then added before imaging. DAPI is a blue fluorescent nucleic acid stain which associates with AT clusters in the minor groove of DNA. A 488 nm argon laser was used to excite the compounds (emission 620 nm) and a 405 nm laser to excite the DAPI (emission 620 nm). An Olympus FV1000 point scanning microscope fitted with a 60x oil immersion lens with an NA (numerical aperture) of 1.42 was used to visualize the samples. And the software used to collect images was FluoView Version 7.1 software.
Transmission Electron Microscopy on cells (TEM)
7.5 x 10 5 cells were seeded in 10 mL of media and incubated overnight at 37 °C in a humidified atmosphere of 95% oxygen and 5% carbon dioxide. The cells were treated with the relevant compound and re-incubated for the required time. The cells were treated with trypsin (1x) for 5 min at 37 °C, washed with PBS, centrifuged at 1200 S4 rpm for 5 min and re-suspended in filtered PBS. One part of fix solution (16% paraformaldehyde, 25% Em Grade Glutaraaldehyde, 0.666 M Hepes pH 7.5) was mixed with one part cell suspension at room temperature (RT). After 30 min incubation at RT the cells were collected by centrifugation and washed with PBS. The final pellet was re-suspended in 500 µL PBS in an eppendorf and passed on to the Centre for Microscopy and Analysis (CMA) TCD for TEM processing. A sample of the compound alone was also passed on to the CMA for analysis. were synthesized according to a literature procedure.
Synthesis
v 11-Mercapto-N-(1,10-phenanthrolin-5-yl)undecanamide (4): 5-Amino-1,10-phenanthroline (0.50 g, 2.56 mmol, 1 eq.) was dissolved in distilled CH 2 Cl 2 (100 mL) before the solution was cooled to 0 °C. 11-Mercaptoundecanoic acid (0.56 g, 2.56 mmol, 1 eq.) was added followed by 1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide (EDCI) (1.23 g, 6.4 mmol, 2.5 eq.) and finally 4-dimethylaminopyridine (DMAP) (0.31 g, 2.56 mmol, 1 eq.) before the reaction mixture was stirred at 0 °C for a further 1 h. The mixture was allowed to reach room temperature before being stirred for a further 24 h. The solvent was removed under reduced pressure before H 2 O (50 mL) was added causing precipitation of a white solid which was isolated by centrifugation. The resulting solid was re-dispersed in MeCN (10 mL) and again centrifuged before being collected by suction filtration and dried under high vacuum to yield a beige/white solid. 
General procedure for the synthesis of the Ru(II) polypyridyl complexes v
Ligand 11-mercapto-N-(1,10-phenanthrolin-5-yl)-undecanamide (1 eq.) and the appropriate bis polypyridyl Ru dichloride (1 eq.) were suspended in ethanol:H 2 O (8:2) and the suspension was degassed by bubbling with argon for 15 mins. The reaction mixture was heated at 120 °C for 40 minutes using microwave irradiation before being filtered. As example a representation of the synthesis of the Ru(II) polypyridyl complex 3 is shown in Scheme S1. The PF 6 salt was formed by addition of a concentrated aqueous solution of NH 4 PF 6 with the resulting precipitate being collected by centrifugation. The dried solid was redissolved in MeCN before purification by silica flash column chromatography eluting with MeCN:H 2 O:Aq. NaNO 3 (sat) (40:4:1). The chloride form of the complex was reformed by stirring a solution of the PF 6 salt in MeOH with Amberlite anion exchange resin (Cl -form) for one hour. (bipyridine) 2 Cl 2 (1): Complex 1 was synthesised according to general procedure indicated above using 11-mercapto-N-(1,10-phenanthrolin-5-yl)undecanamide (0.10 g, 0.253 mmol, 1 eq.) and Ru(bpy) 2 Cl 2 (0.123 g, 0.253 mmol, 1 eq.) giving the product as a red/brown solid (0.167 g, 75%). Calculated for C 43 48 (m, 2H, 1.36 (s, 10H, 6, 5, 4, 3) . δ C (150 MHz, MeOD): 174.67 (qC, amide), 152.38 (C-H, Phen), 152.36 (C-H, Phen), 152.26 (C-H, Phen), 152.23 (C-H, Phen), 151.58 12), 148.16, 147.66, 147.64, 147.63, 145.91, Phen), 14), 133.87, 15), 130.96, 130.54, Phen), 127.43, 13), 125.80, Phen), 125.75, 16), 11), 51.30 (CH2, 1), 35.93 (CH2, 10), 28.98 (CH2), 28.92 (CH2), 28.91 (CH2), 28.87 (CH2), 28.76 (CH2), 28.23 (CH2, 8), 25.20 (CH2, 9), 22.26 (CH2, 2) . 
